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Dartmouth Toxic Metals Superfund Research Program:  
Four Interrelated Research Projects 

Sources and protracted effects of early life exposure to 

arsenic and mercury on human health 

1. Arsenic uptake, transport and storage in plants 

2. Methylmercury production and fate in response to multiple 

environmental factors 

3. Arsenic and innate immunity in human lung 

4. Epidemiology, biomarkers and exposure assessment of metals 



Community Engagement @ Dartmouth 
Core Leader,  
Mark Borsuk 

 
 
 
 
 
 
 

Community Engagement 
Coordinator,  

Kathrin Lawlor 
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My Community Public Health Principles   

• “Nothing About Us Without Us” 

• Meeting people and communities “where 
they are at” 

• Education alone does not create instant 
behavior/community change 

• A single action will not create lasting 
change 

• Communities are the key to community 
change 

• There are always lessons to be learned 
and improvements to be made 
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Grant Background  
Assessing and Managing Risks Associated with Exposure from 
Arsenic in Private Wells 

• New Hampshire Department of Environmental Services (NH DES) led 
this project. 

• Primary funding was provided by a 2 year CDC grant 

• A Project Advisory Team (PAT), made up of national and regional 
community partners, helped with planning and decision making.  

• A Technical Advisory Committee (TAC), composed of local 
environmental health and science experts, helped with planning and 
decision making.  

• Dartmouth Team 
 Mark Borsuk, Project Leader 

 Laurie Rardin, Michael Paul and Kathrin Lawlor, Project Coordinators 

 Thomas Hampton, Biostatistician 
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Project Aims   
Major Aims    

A. Design and implement a statewide 
survey to estimate rates of well water 
testing and treatment for arsenic; 

B. Identify important barriers to water 
testing and treatment and associated 
target populations;  

C. Design, implement, and evaluate 
interventions to overcome identified 
barriers; 

D. Create a toolkit for communities to 
assist with planning interventions of 
their own. 
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Arsenic and Private Wells in NH  

• NH DES estimates that 
more than 46 percent of 
New Hampshire residents 
rely on private wells at 
home. 

• Most arsenic in NH comes 
from bedrock aquifers. 

• The southeastern region of 
the state has the greatest 
potential for arsenic over 
10 ppb. 
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Year One  
•Focus Groups 

•Statewide Survey 

•Intervention Selection 

 



Focus Groups  
• KEY FINDINGS:  

 Participants associated well water quality with 

taste, smell, and appearance 

 A majority of participants recalled testing their 

water during a real estate transaction 

 Participants identified cost, inconvenience, 

and lack of awareness as the major barriers 

to regular water testing 

 Many currently treating their water were doing 

so to address aesthetic concerns 

 Those with treatment systems had not tested 

water after treatment was installed 

 Cost deterred participants from treating their 

water 

 

 

D
T

M
S

R
P

 -
 M

a
y
 2

0
1

6
 



Statewide Online Survey  
• Implemented Spring – Summer 2014 

• Survey included 31 to 40 questions 

• Postcards were sent to about 7,200 
addresses with wells, stratified by town 
according to estimated arsenic 
concentrations 

• 700 responses in total  

• Respondent Demographics 

 88% lived in a single family residence 

 76% have lived in NH for over 10 years 

 Respondents were equally male and female 

 96% were Caucasian 

 54% were employed full time  
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Survey Analysis – Did Test   

• 82% of respondents drink their tap water “always” or 
“frequently.” 

• Among the 80% of respondents who did test their water 

The most common time since testing is 3-10 years ago 
(29%).  

The strongest considerations for testing were: 

  “I wanted to know if the water was safe to drink” 
(77%)  

 “I had it tested as part of a real estate transaction, or 
a real estate agent recommended it” (40%).  
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Survey Analysis – Test Results  

• 74% of respondents 
initially understood 
the test results they 
received from the lab.  

• 64% of respondents 
initially understood 
what actions they 
should take in 
response to the test 
results.  
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Survey Analysis – Did Not Test  

• Among the 20% of respondents who did 
not test their water, the most common 
reasons for not testing were:  

 “I meant to have it tested but never 
got around to it” (42%),  

 “I didn’t know how to go about having 
it tested” (38%),  

 “The water looks, smells, and tastes 
clean” (33%),  

• About 40% of well owners from higher 
risk arsenic towns have not tested their 
water for arsenic.  
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• Among the 67% of respondents 
who treat their water:  

‐ 39% have never tested their 
water since starting to use 
their water treatment system,  

‐ 46% of those who treat their 
water and state that their 
intent is to remove arsenic 
actually do not have treatment 
systems that are effective at 
arsenic removal.  
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Survey Analysis – Do Treat  



• Among the 33% of respondents who do not treat their 
water: 

‐ Only 46% have had their water tested, and received 
results suggesting there was no need to treat.  

‐ 16% believe a treatment system is too expensive or 
difficult to install, use, and maintain.  
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Survey Analysis – Do Not Treat   



Intervention Selection   
After reviewing survey results, 24 
possible interventions and 
consultation with the PAT and 
TAC, three local level interventions 
were selected for implementation in 
6 towns:  

• Town Communications 
 Utilize town communication 

channels to distribute messages to 
town residents 

• Intercept Campaign 
 Meet people at community “hot 

spots” to discuss the issue 

• Testing Events 
 Distribute kits to residents at a 

central location  

 

Utilizing experimental design, each of the 

three interventions will be implemented four 

times, every combination of two 

interventions will be duplicated, helping 

with intervention analysis.  
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Year Two  
•Town Selection  
•Communication Materials 
•Intervention Implementation 
•Intervention Evaluation 
•Well Water Community Action Toolkit 
•Be Well Informed  
 

 



Town Selection 

• Southeastern New Hampshire  

• Pre-Readiness Screening 
 The probability of a town having an arsenic average above 10 parts per 

billion 

 The number of people served by wells. 

• 16 Towns selected for additional screening  

• 10 Additional Screening Criteria  

 Example: Does the town have a champion or leader on this issue? 

 Example: Does the town have an existing ordinance regarding arsenic in well 
water? 
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Town Selection 
• 8 Towns selected for Community Readiness Interviews 

•  Community Readiness Model Overview 
 The Community Readiness Model was developed by researchers at the Tri-

Ethic Center for Prevention and Research @ Colorado State University.  

 If a community is not ready to address an issue  

   it can be more difficult to engage partners and  

   create lasting change 

 Conversely a community with a high level of  

  awareness will be more prepared to address  

  this issue in a long-term, comprehensive way 

• 22 individuals from 8 towns were  

  interviewed and results were scored 
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1 No Awareness 

2 Denial/Resistance 

3 Vague Awareness 

 4 Preplanning  

 5 Preparation 

 6 Initiation 

 7 Stabilization 

 8 Confirmation/Expansion 

 9 High Level of Community 

Ownership 



Town Selection   
 

 

 

 

 

 

Town Town 

Communication 

Intercept 

Campaign  

Testing Event 

Barrington X   X 

Bow  X   X 

Londonderry    X X 

Windham   X X 

Pelham X X   

Epsom  X X   
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Communication Material  

• 3 Focus groups were held in 
April 2015  

• Additional input was 
provided by the PAT and the 
TAC 

 

• Visual Themes  
 Infographic 

 Professional Public Health 

 Photo Journalism 

 Testimonial 

 
 

 

 

 

• Message Themes 
 Risk of Exposure 

 Health Risks 

 Social Norm 

 Barrier Resolution/ Solutions 
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Communication Materials  
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Communication Materials  
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Communication Materials 
Final Flyers     

Award 

Wining  
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Communication Materials 
Final Postcards     
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Intervention Planning + Implementation    
• 6 Towns 

• 14 Planning Partners 

• 12 In-person Events 

 8 Intercept 

 4 Testing Events 

• 2.5 Month Intervention  

       Period 

• 6 Inside Events 

• 6 Outside Events 

• Each event was between  

       4-8 hours long 

 

• Most events had two  

       staff  

 

• 2 events had community 

       volunteers helping out  

 

 

 

  Day/ Date Town Intervention Location 

#1 Sat. May 16th Londonderry Intercept Lions Club Yard 
Sale 

#2 Tues. June 2nd Pelham Intercept Library 

#3 Sat. June 6th  Windham Intercept Community 
Garden Kickoff 
Event 

#4 Sat. June 13th Windham Intercept Library 

#5 Sat. June 20th Bow Testing Event Community 
Building  

#6 Thurs. June 25th  Windham Testing Event Town Offices 

#7 Tues. July 7th Pelham Intercept Pelham Place 
(outside mall near 
Hannaford) 

#8 Sat. July 11th Londonderry Intercept Londonderry Drop 
Off 

#9 Monday July 13th Epsom Intercept Library 

#10 Sat. July 18th Barrington Testing Event Transfer Station 

#11 Fri. July 24th Londonderry Testing Event Town Offices 

#12 Sat. Aug 8th  Epsom Intercept Event Old Home Day 
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Intervention Evaluation 

All Towns   Testing Event Intercept Campaign Town 

Communications 

Process Measures 

Exposure 310 attendees 414 attendees 

 

Messaging in 4 towns 

  

Engagement 253 test kits distributed 
149 attendees;  

~13 test kits requested 

~18 test kits requested 

Intent to Test 
# of test kit requests 290 

Change in Testing 

Behavior 
Test kits returned 

45 

(15.5% of those that received a test kit;  

0.2% of households) 

Change in tests 

(baseline 2014) 

97.3% increase 

(2015: 73; 2014: 37) 

D
T

M
S

R
P

 -
 M

a
y
 2

0
1

6
 



Evaluation of Intervention Effectiveness 

 
 • Testing Events were effective at increasing testing when preceded 

by Town Communications, but not when preceded by an Intercept 

Campaign.   

• The combination of Town Communications and Intercept Campaign 

alone were not effective in significantly increasing testing. 
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Community Toolkit        
 Toolkit Table of Contents 

 

• Introduction 

• Where should you start? 

• Creating a plan that works for you and 

your community  

• Assessment 

• Capacity Building 

• Planning  

• Implementation 

• Monitoring  

• Additional Resources and Local 

Experts 

• Appendix A -- Interventions and 

Communication Materials 

• Appendix B -- What works in NH 

• Appendix C -- Planning      

  Worksheets 
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Community Toolkit  
Introduction  

• Why use this toolkit? 

• What is an intervention? 

• Understanding 
contaminants in private well 
water in NH 

• A comprehensive approach 

Where should you start?  
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Community Toolkit 

Creating a Plan that Works for You and Your Community  

• Community Assessment 

• What is already happening 
in your town? 

 What has or has not 
worked in your community 
before? 

 What are the current 
gaps? 

 Identification of 
community resources. 

• Capacity Building 

• Who is already involved or 
who should be? 

• Review of community 
sectors. 
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Community Toolkit 

Creating a Plan that Works for You and Your Community  

Planning: 

1. Identify your general goal 

2. Identify your audience 

3. Select your intervention 

4. Choose a specific success measure 

5. Identify your timeline 

6. Setting up logistics 

 D
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Community Toolkit 

Creating a Plan that Works for You and Your Community  

• Implementation  

• Utilizing volunteers 

• Educating volunteers on the 
topic 

• Plan for weather issues 

• Track your measures as you 
go 

• Publicize events well in 
advance! 

• Monitoring 

• Track your efforts on the 
day of the event – you will 
forget details if you don’t  

• Reflection on the whole 
process 

 What worked? 

 What didn’t? 

 What surprised you? 
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Community Toolkit  
Additional Resources  Appendix A 
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Community Toolkit  
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Community Toolkit - Appendix C  
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Be Well Informed Application  
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Potential Next Steps 
• Continue to promote the use of the Well Water Community Action Toolkit 

• Continue to serve as a resource to community partners 

• Explore mental models and arsenic risk communication 

• Study barriers to test kit return 

• Study the relationship between real estate transactions and well water testing 
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Questions? 

D
T

M
S

R
P

 -
 M

a
y
 2

0
1

6
 



Thank You!!! 
• Copies of our Year 1 and Year 2 grant reports, Exposure and Health 

Effects report, and the Well Water Community Action Toolkit are 
available on our website, 
http://www.dartmouth.edu/~toxmetal/arsenic/wellwater.html 

• Please contact me with follow up thoughts or questions- 
Kathrin.Lawlor@Dartmouth.edu 

• Special thanks to our partners:  
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Primary funding provided through cooperative agreement CDC-RFA-EH13-1301 between the U.S. Centers for Disease Control and 
Prevention and the New Hampshire Department of Environmental Services. 

http://www.dartmouth.edu/~toxmetal/arsenic/wellwater.html
http://www.dartmouth.edu/~toxmetal/arsenic/wellwater.html
mailto:Kathrin.Lawlor@Dartmouth.edu

